Protein phosphorylation at a postreceptor site can block desensitization and induce potentiation of secretion in chromaffin cells.
Desensitization or habituation to repeated or prolonged stimulation is a common property of secretory cells. Phosphorylation of receptors mediates some desensitization processes, but the relationship of phosphorylation to desensitization at postreceptor sites is not well understood. We have tested the effect of protein phosphorylation on desensitization in bovine chromaffin cells. To increase protein phosphorylation, we have used the protein phosphatase inhibitor okadaic acid at 12.5 nM, 100 microM 8-bromo-cyclic AMP to activate protein kinase A, and 10 nM phorbol 12,13-dibutyrate to activate protein kinase C. During repeated 6-s stimulation at 5-min intervals, catecholamine secretion from control cells decreases. Cells exposed to 8-bromo-cyclic AMP or okadaic acid alone show slightly decreased rates of desensitization. In cells pretreated with phorbol 12,13-dibutyrate, desensitization is blocked. Okadaic acid-treated cells stimulated in the presence of 8-bromo-cyclic AMP show potentiation of secretion with repeated stimulation. The protein kinase inhibitor 1-(5-isoquinolinylsulfonyl)-2-methylpiperazine (H7) increases the desensitization rate. Because these phenomena are observed during secretion evoked with elevated K+ as well as by a nicotinic agonist, the effect of phosphorylation is at a postreceptor site. In contrast to desensitization to the repeated stimulations, desensitization to prolonged stimulation with high K+ is not altered by the above protocols in chromaffin cells.